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m m m 

zLommvmmz, m%.&m<Dmummmzm-r%%<Dx&%. 
fist 

ttmfEtizys. sm-mmmBtzit^ tetz/vZ&rcmm^tDVtmjz&z. 
<z>> m&^mm\zM&&7u±.x<DMmz\zm$3VT^fc^ 0 vfrziz, 
wim^vttfe&ffiiiVT, m%&mwism<DMft&mmzm&'DT^Zo 

&^i§S£^^££:oTV*3 0 Lactobacillus ^> Lactococcus 

S^mmm^, Zymomonas &m V^x^ J — )im&x\z. nmw^-m^ 

1 
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10 mm (^mmm^umt-r^) <Dmmmm&mi]®<-fe\zu*>, mm 
tix^m/Mzv^nnuu^u^o ^^mommmmm-vu. 

-o^-ch:, &nmm*i&\ f mftm\zM*rz>2i. ^m^mmyvx 
mmmmmmAmT-r mm&mm&i&TLTmwnmm& (do & 

mmzz\<D^m&mm'tz>zzi\zT&?3i\,* 0 mr^, 0m^m<Dmm^m^ 

fc«>D0 lZttt>-oTvK(D±g.&mnV)n<Dz/tf±JVlzm^Z> pH-auxostat 

20 #jBv>&n* nxo-m?** mo±&ttzm.zti'r\z7)v3- 
25 mBmmitt^mm\z4&TLT%te^fe'&isU^fr o -rutit. 

m 1 f-^Tck 3 fc, g^t£ffi(Dig«T, pH #TGS#f£ifi^V>fc 1 1? (A) 
SSfiS^fiffi (critical value) K:i£o*< IS^ffiicBUfel^^TiS 

•5 \zmm*7 j - Htntf (B) ass ® 2 jc^t £ 5 
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t>3-o0&&tt«©*MR«, mwm& sterile cell tfemvtcMm 

frstfciK ®&mmx\zmmm\zi&< ta&z. »»jM?s±#3«&s 
mmm<DMiawm%n?, ceii recycling mz£^xmmwi<DMffi& 

«K*3&«ai<^5. CCi^^Ct^S, cell recycling8;fc:J;3M2ti8i 

^m^.&m(DmM$B&7u j kx<Dmm{k\zx.< z\t<Dx^u^mv^m 

zommommfo* ±m<DWkm^m^-r^%(Diivx. sicn mm 
&m&mmTzmmm<Dmmm&-fe\zmm?zmmm\z&\,*x* 

^2i;n p h &—mizMm~rz>fc&\zmm-r%T)v*v<Dm& 
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£©;fr?££0!31U ba>fe;*:£fc£j£tt£$&£K:Kj;, B©ffi$ 
*#t#*SiS*l, *©<fc'5»:*fliTT?W:ai^*»^S'»ia*3&«fgaU, 

lo^ics^i, s©«tt («flcss^fctj©«wstt=jt3iag) 

±B©^»k:cfc*a»<iafll*«ff^.SJ:a:*jatflb^:. 

c © tB s © 3§ w k & ± © «k 5 & *n & iz m v> t % ^ $ n & © t & s o 
0®©M^/^^0j 

**«BfclMt (critical value) fcffi^< B^Mlc^LfcRfj&Tffi^tcIS 
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5 

5ii&e<Jfc:7>f- £ title, PfF^fc Q 07)VtJ U llt^iLT, 
fete, |g,£©iSM£ft±Tit5, 

<fc-r£ 0 ji^iitT, «©jtigtt^sSffebT««:n, £©ffi®©fs?Ji©ii 

20 STF, #fg9I©^li&©7£1ifc:o(,>T, 0£ffiV>TSfcBJ3f£o 

SFD (Schematic Flow Diagram) T&& 0 0* fc^T, A «f§@P1f , B\$m 

25 v>3„ f, « ph ^©^©r^* u y<<-\*mm, F 2 «T;v^umjD* 
mm (c ict^?^- Vrty9wm> ^ 5 i,t v^zmmomm^m^^^ 
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ft (E iz^Zyj-FrtyZMffl) »ft«V>m%> 
(ml/ntin) £f 3o C^M^fv-X^r fSSIMf A £>i&* V £-5tte:&o 

fc&fc:, F,=F 4 > F 2 =F 5 > V -ftT?»*« ArtoMflE^-fttefil^fc 

HF1+F2+F3, $Stffi*G»ftte F 4 +F,+F,TN F,+F 2 +F,=F 4 +F 5 +F 6 ©H«IC»* 
D (Total dilution rate) = — = — ( i ) 

(2) 

15 ""7" (2) 

iftot. *fltMtf 39***1* D fc«b^tt»T?3e*JRI8**lKStr* 

20 £fcF,«ffi«)£ftM-n«**<fc*©T?* D^tft^TfRWf 

ens. cod^sklt, «j»^m*a*35«fi«sn. m<z>ifc?£&£iiK 

25 

m m .m 
mmm i ) 

Lactococcuslactis 10-1 (JCM7638) £: 
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mmvtzo mmn-M'c<Dm%;&&m* tgc mmmtco)\zmm^mm 

h> 0. 5X> NaCl lX^£&<5igi& 100ml £ Erlenmyer Flask \zft&LT 
120t:, 5 #Fp9 autoclave ffiW UfcfctfMcgSbT 8 »M%*bfc*>®*^ 

5x, »«x** o. sx> 

0.5%, NaCl 1XT, ^m^mil«l-T^So U v 

400rpm ©Hni£$CTt$>o < OH#lt^S. S?* water bath 
10 37 < C<&i&7fc£flt^bTJ&^Sg£ ^ - f£ pH §S 

5fc«1*&# 7 b» pH meter (llt$S) TMWJtb, pH6. 0 

(TEH) -ZT)V%V (lN-Na0H)*7^-HbTpH«l»*ffo»:. ^1/3- 

^T^-^-rif-^«s©^*sts^*3i^S!i^^> Sii/^;^ 3g/i 
-rfcfr-s, ^vn-x&M (g q ) «#5£ (3) T^^n^o 

20 ^^f^+C g//h (3) 

(fcfcb, f tt lN-Na0H©«J&« factor, C «^H^*tiE^) 
ffc*)^ IN ©7;V*U©7^- H^ft F.fcfchfc-r^&Sfc^^Aifc 

25 fc7-f-HU&^3-^© 5XteF 2 <D^£t£&ffl£*l£<Z)T? 0. 95 T#J3 
#Kj&***. *fe> mm<DfflWe\$£'J> off-set CfHIVM) ££C5<£> 

=seox, nitg sg/i ©:?>r — f»e£jbv>t5£ (3) x^zntcmmz 
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lt§l;$fcO, >^-^6>Jg«^£&£fflU cross flow MH^3i&jg| 

(microzapspio3, te,{km&mKxmmm&mmv, m^m^mm^n^ 

£ DDC controller (ModelLA-300 lcA;frb> S?* — <£>®^ 

X^X 0.5X, #U^h> 0.5!«, NaCl nftZfSiZmM) £#3R*£l, 

^<tx> 3 mrnvm (f p f,, f,) £#*&u 2 a^©^ <f 4 , 

F s t F 6 ) L*ff 5 o f pH 0J^<£>&&<£>7;]/# u m 

dN-NaOH) <Dmuamv>mwm\zttjfcLrzmn<Dm * 7 ^-Ftfc. 

@##*T»S&W&bT» 12I$H«, SHU"^***! 3g/l 

JnfcfcfefcaM^-FMEfelfc^lCiMnUT, 10. 5«/l (DCW £ 

bT) ttfttftttSS© 2g/l «k Oi^Vi 4. 5g/lT?&o 

» 3 «fWT?a» 2±0. 58/1 teMffl-e^rc. *tl«|* total dilution rate 

0.7 i/h t io Bfa 2soh<Dmmmm&m^ nmu^jv^mvxmnx 
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31. 5g/l hT&ofc. 

mmm 2 > 

«ffl»ttS&W##»^K:$rJib& Lactococcuslactis 10-1 (JCM7638) £ 
&fflbfc„ Stttt-85t;®]fcM&ttft TGC &Jlll(Difco)&tti5LI3HKJg 

mLrz%<D*m^tzo cmft^;i/n — 7. 3x, ftx^^ 0. sx, 

h> 0. 5X, NaCl 1 %frZf3i%>jgj& 100ml $ Erlenmyer Flask fc^ftUT 
120*0 *C 5 autoclave WBLfcfeOfcfigSUT 8 P#ra#aiU;fc fe©ft 

*y hXP — ^ — cDmWm&mWLffi 400rpm 0D[el!|£$CTt$>o < KiMWh 
TV>*. 5?*— £#ft water bath fdgtf, 37t;(Z)2&z[c£^l,T^*ig. 
gift 37'ClCflHlfPLfc. it-r-lz pH pH 
meter (MMn&U) fffiSUtb, pH6. 0 (TI&) "C7)ViJ U (lN-NaOH) ft 7 

-;vlt pH ^ftffofcc ^5S»teJHtr*&*&*fcto*, n->x^-^^m 

*Sfl:i& NOVO Thermamyl 120L, Dextrozyme 225/75L) ft»& 

5XfcWSEU Z\tl\ZZl — >X^W— ^U*— (CSL) lXftgs 
JPU pHW«E*120t5T5»M, fgMLfcfcCDT&So ^3-^7t7 
-f 1f-T*i603!l«»«ftap*aiJgU, Stl/^M 1.5g/l fcfco&B* 

*«i©*jnftff^, %iemftnttb^. *otto7^U7>f-Hi 

*ft7>f- Hb^j5«6jgtt«FilK:^ff Lfc. ll«i&§|ft^Jfi-r*lc»fcr), 
&J»*ttftfe*ffiU cross flowMRBn^iaJ«(MICR0ZAPSP103, 
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ynt7t>7^>i^ftyn-^^itL 4 ^ © ffi # £ DDC 
controller (Mode 1LA-300 x— 1X7- ;W \ZXtl U z?* — <DmMfflffl : & 

ffoT> M©ii$tW3£fT5>'X5 i Afcii&^&A,ie. mmn>hu-jv<D 

5 ->XxA<£:bTte, Jg^M *St*ffiU (CSL IX) £ 

©«(F,, F 2 , F,)*#I&U 2«gi©iiSc(F 4 , F s £ F 6 )©ifc£ffib£fT5o f 
pH i|i!l^©£:a£>©7;i/;*JU%M0. 5N-NaOH) 0^JnM©©^flfifc*r^ 

10 vrcmnvm*? j - h 

HI^*SlT56»SHi6LTjW 18 &M%, 3S»W^;Vj&«» 1. 5g/l i&o 

«9JBfct'bK:*H7>f-HJi«'b#^fc:iiilPUT, 12. 3g/l (DCW 

tUT)iCltfc. £©££, 1. 5g/l £D«V> 1.0g/lT 

15 &ofc©T> ^iE^CiC«J;oT^ieik^;V$^iEbfeiJl^, i& 1 l^r^T 
SIH 1. 5±0. 2g/l (cMTffc. ^n£US$ total dilution rate 1.0 1/h 
T 3 »ra*& 525h ©&*ft«te£ffV>, iil/^JV^^UTlJfef, L- 
?L&igg¥i§ffite 40. 5«/l T&ofco ^oT, 2KO'>^^A©Mtttt 
40. 58/1 hT&ofco 

20 zlo&k&mi, 9ox t^tre, ^^-rsn^^m 5% 

(HJ&fll 3 ) 

Zymomonas mobilis NRRLB-14023 T&&„ m^\Z-WC (Dfiiffi 
YM ^iCilL^itfcfeCSffl^L Ctl^^Vn— X 
25 lOOg, lOg , KH 2 P0 4 lg, (NH 4 ) 2 S0 4 lg, Mg(S0 4 ) • 7H 2 0 0. 5g £ 

1 1 <DU^^r>7K\zmMhtcmm 100ml £ Erlenmyer Flask £#&UT 

i2ot:i? 5 $K autoclave ^®tfc%©icitiT, & 8 mmmmvrc%<D 

10 
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400rpm ©HUggc^o < t)8£#LTV>5. >?^-:£:#:£ water bath \zm 

5 Xii^^fb, pH meter (JfUem&m) TSS^L, TI8<Z> 2 /M^ff 
ofco g^jHte^Anfef, pH±RSTS®^W-F^fTV^ pHTI&(5. 5) T 
T;V*U (0. 5N-Na0H) ^w-H^ffofeo $?t-t:ttynt^t> 
>^^tf^n-^$^gb, -e©m^S DDC controller (ModelLA-300 

10 ^t-^^^i^Sfffib, cross flowMIS^^iiM(MICR0ZAPSP103, 

15 ^>^^>y[cj;ot^i$tfc. mmmitmu. 3 

V^T pH0I^©feJS)©T;i/^ Ui&(0. 5N-Na0H) <£^Jnb, ^JSfll 1 td^bfc 
tf^^fttooT, ^ (5) 

(tcfcl,, f R fctf)lu— X 1 ^KE^D&^fcgi-^ lN-Na0H*©j£2&) 

^^^a&oT, iR^« ioo*£&s-r, mm* 5o*t&§. 

ii • 
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-X 103, ifX^F^ IX, Kfl 2 P0 4 0. \%, (NH 4 ) 2 S0 4 0. IX, Mg (S0 4 ) • 7H 2 0 0. 05g 
<D%n 400ml \Zzs— F 20ml ^ffiitT^^- h 17M U — F 

a*s phs.5 saiarr*. 

tHj#ig*H§#i^ 8 ^IIQft.«ifitiD3ai«M«t lg/l \zm^Tc tCZX, 
HIl7>f- F £®<Z) y 1M & fremiti bfco MoDii^if Jn ttt> fcS 

K7>r - f jg&feifc* £^jnLT>@#«g 7. 5g/i (dcw tvx) \zmvrc 0 
£<£>£^, nmmm\zmm<D lg/i^oiis^ 1. 5g/i t^o^odt. hhe^c 

C fcJ;oTBMl/^;P^^IEbfei^^, *Q2l$figT?SIS 1. 0±0. 3g/l \Z 
fflWV&Tco *:MJM total dilution rate 0. 51/b.-e7 B$j 150h V>W$t 

52g/lT&ofco fi£oT, ClOv'X^ACDX^/ — 26g/l 

£bT$i3#b, wash out •£ J &Z>Z:&\z, frb^M^IS 

l©*ti^S<n5/Ht'J7^^-TO1-|.. HOi^&U?^^- 

tfczo-c mn&mmmizy^ — WT, ^v>mm\zi$mvtcmmT*tk 
Mm^^\^m<mmmm^7,T-At^^ 0 z\(Dt^, ^%imz. tjvxv 
m^ny^-^m(D^m\z^'DX^^<Dx% rctxtt. Tjvxvmm 
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10 3. 1 2 ©«*jSK:*ViT, TJVfcU f 
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